Hepatic genes altered in expression by food restriction are not influenced by the low plasma glucose level in young male GLUT4 transgenic mice.
Because food restriction (FR) has a profound effect on most tissues, it is plausible that the modulation of aging by FR occurs through cellular processes such as gene expression. The effect of FR in lowering plasma glucose levels has been demonstrated in mice, rats, and nonhuman primates. The consistency of this finding suggests that decreased plasma glucose may be an important consequence of FR. Indeed, lowering plasma glucose in the absence of FR would be expected to change the expression of some of the same genes as seen with FR. GLUT4 transgenic (TG) mice were particularly suited to this examination because they have low plasma glucose levels like FR mice. We investigated altered gene expression by FR and the effect of low plasma glucose levels caused by genetic manipulation by measuring mRNA expression in liver tissues of 4- to 6-mo-old mice with 2.5-4.5 mo of FR using microarrays and 4 groups: GLUT4 TG (C57BL/6 background) consumed food ad libitum (AL), GLUT4 TG FR, wild-type littermates AL, and wild-type littermates FR. The 3 statistical analysis methods commonly indicated that FR altered the expression of 1277 genes; however, none of these genes was altered by additional GLUT4 expression. In fact, the low plasma glucose level in GLUT4 TG mice did not affect gene expression. Some results were confirmed by real-time quantitative RT-PCR. We conclude that a low plasma glucose level does not contribute to or coincide with the effect of FR on gene expression in the liver.